employing albumin-I'3' as a tracer, have revealed a narrow range of values averaging about 200 mg. per Kg. per day in normal male adults and in patients with congestive heart failure (1, 2) . In other disease states, abnormalities in the rate of synthesis or of degradation or of both have been observed. In patients with marked proteinuria, the amount of albumin undergoing metabolic degradation was found to be diminished significantly in most cases, whereas the rate of synthesis remained at normal levels (2) . In contrast, the abnormally high rate of albumin catabolism in thyrotoxicosis was observed to be compensated by an augmented synthesis of albumin (3) .
The major effect of the adrenocortical hormones on protein metabolism has been interpreted as an increased rate of catabolism (4), a decreased rate of synthesis (5) or a combination of both effects (6, 7, 8) . It appeared to be of interest to study the influence of these hormones on serum albumin metabolism since methods have been developed (3) that readily permit distinction between catabolic and antianabolic effects on serum albumin even under nonsteady state conditions. The present study is concerned with alterations in the rates of synthesis and degradation of serum albumin following treatment of rabbits and human subjects with steroid hormones.
METHODS
Eight healthy female rabbits were kept in metabolism cages and fed a standard Rockland rabbit diet, ad lib. Lugol's solution was added to the drinking water daily. During the period of cortisone administration, each rabbit received 40 mg. of streptomycin intramuscularly and 75,000 units of penicillin intramuscularly every other day to prevent infection. At the onset of cortisone administration, 5 to 8 mEq. of potassium chloride was added to the drinking water, of which the animals consumed a quantity equivalent to 2 to 3 mEq. of potassium chloride daily.
The distribution and metabolism of albumin were studied by means of I.3. labeled rabbit serum albumin. Following the intravenous administration of albumin-I", assays of Il'l in plasma, stool and urine were made for a control period of 10 to 14 days and continued through an experimental period of another 13 to 19 days, during which time cortisone acetate was given subcutaneously in doses of 3 mg. per Kg. per day for the first 5 days and 1.5 mg. per Kg. per day thereafter. A second dose of albumin-I" was administered at the end of this period and observations were continued for another 9 to 16 days, during which time the animals continued to receive cortisone. Injections of albumin-I' were made into an ear vein and 0.3 to 0.5 ml. of heparinized venous blood was obtained from the opposite ear 6 minutes and 10 minutes later and at daily intervals for one week, and every second to third day thereafter. The six minute serum sample was separated by paper electrophoresis in a veronal buffer, pH 8.6 (a = 0.05). A single radioactive peak was observed migrating with the albumin band ( Figure   1 ). Paper electrophoretograms of rabbit serum, following the administration of 250 Ac. of sodium iodide, were stained and washed in the same fashion as that shown in Figure 1 . No significant evidence of radioactivity was obtained. Twenty-four hour urine and stool collections were obtained daily except in occasional instances when pooled weekend collections were made.
One hundred and fifty 4ttc. of iodinated pooled human serum albumin,2 with a specific activity not greater than 50 /Ac. per mg., was administered intravenously to five male patients at the New York Veterans Administration Hospital, and observations on plasma and urinary I' were made for control periods of 14 to 19 days, following which adrenocortical hormones were administered and observations continued for another 13 to 20 days. animals and at 15 and 18 minutes in the patients. Total exchangeable albumin and the extravascular and intravascular distribution of albumin were determined according to methods described previously (1) . The rate of albumin metabolism during the control period was determined by two methods, as (A) the product of total exchangeable albumin and the rate constant of decline in plasma radioactivity after distribution equilibrium, and (B) as the product of the "metabolic clearance" of albumin-I' and the serum albumin concentration. These methods have been described in detail in previous reports (1, 3, 11) . It has been pointed out previously that an advantage of the metabolic clearance method is that it can be applied in nonsteady state conditions (3, 12) . The total amount of albumin degraded over each period was obtained from the sum of the daily values for degradation determined by the metabolic clearance method. During the control periods, the serum albumin concentrations remained constant, and for practical purposes, it was assumed that steady state conditions, in terms of albumin metabolism, were satisfied. The quantity of albumin synthesized during these control periods was taken to be equivalent to the amount degraded. The quantity of albumin synthesized during cortisone administration was obtained from the difference between the total amount degraded and the change in the total exchangeable albumin pool.
RESULTS
Results pertaining to the animal studies are summarized in Table I . During cortisone administration a drop in serum albumin concentration occurred in seven of the eight rabbits, the mean value decreasing from 4.47 grams per cent to 3.79 grams per cent, a decrease of 11.2 per cent. Plasma volume increased in all animals with a mean value of plus 23 per cent. Mean values for albumin degradation (and albumin synthesis) during the control period determined by methods (A) and (B) were 1.51 and 1.52 grams per day, respectively. During cortisone administration the quantity of albumin degraded increased in all animals (Table I, Figure 2 ) to an average value of 2.4 grams per day. The total increase in albumin degradation during the period of treatment ranged from 6.8 grams to 20.0 grams, with a mean value of 13.1 grams. Since the mean total exchangeable albumin decreased only slightly from 18.1 to 17.0 grams, synthesis of albumin must have increased by an average of 12.0 grams during the experimental period. The extravascular albumin diminished during cortisone administration in all but one animal. The nonfasting blood sugars ranged from 95 to 268 mg. per cent in the seven animals in which it was measured. All of the animals revealed intermittent glycosuria within 48 to 72 hours after the institution of cortisone therapy. There was no significant change in the animals' weights from the control through the experimental periods. Hematocrit values fell in all animals with a mean decrease of 11.5 per cent. Proteinuria was not present in any of the animals.
The human studies are summarized in Table II . 4 4,: * increase in synthesis averaged 28 grams (range, 10 to 50 grams). Loss in total exchangeable albumin occurred from both intravascular and extravascular compartments, with the major fraction coming from the extravascular stores. The patients' weights remained constant, no significant change in hematocrit values was observed, and proteinuria was not observed. Patient W. T., who showed a greater than normal albumin turnover during the control period, was ill with an acute febrile illness considered to be a "collagen disease." Following the institution of prednisone, there was a steady clinical improvement, with remission of all symptoms. However, no significant changes in albumin turnover or distribution were observed during the course of these studies.
DISCUSSION
Although an increased loss of urinary nitrogen frequently accompanies the administration of excess adrenocortical hormones (4, 6, (13) (14) (15) (16) (17) , it has been emphasized that such excretory data only reflect the overall picture (17), for while some tissues are particularly susceptible to the wasting action of these hormones (18) (19) (20) (21) (22) (23) , others such as the liver, gastrointestinal tract and urogenital organs may actually show a positive nitrogen balance (13, 15, 17) . The present studies indicate that serum albumin metabolism is significantly altered during the administration of certain adrenocortical hormones. There is a moderate to marked increase in the rate of albumin catabolism associated with an increase of similar magnitude in the rate of albumin synthesis, so that there results only a negligible loss of body albumin stores. These observations clearly provide no support for the thesis that these hormones exert an antianabolic effect on all protein metabolism. The small defect in albumin balance was derived mainly from the extravascular stores, a finding which has also been recorded following the administration of large doses of desiccated thyroid (3) .
The alterations in albumin metabolism were not as great in the human subjects as in the rabbits. This fact probably relates both to the different drugs and dosage schedules employed. However, the findings were qualitatively the same in both species and agree in substance with the preliminary report of Grossman, Yalow and Weston (24). Blythe and co-workers (25) have also reported, in abstract form, an increased rate of albumin degradation following the daily administration of 300 mg. of hydrocortisone to human subjects. The acutely ill patient, W. T., was probably under the influence of increased adrenocortical stimulation secondary to the active disease process, which may explain the lack of increase in this patient's already rapid albumin turnover following the administration of exogenous adrenocortical hormone. The validity of methods employing albumin-I18'
for the measurement of albumin metabolism and albumin distribution has been subjected to extensive critical review elsewhere (1, 2, 12 (12) have emphasized that available data for human subjects indicates similar rates of metabolism of albumin-I'8' and endogenously labeled albumin-S85 when account is taken of reutilization of the latter label (12) . A major difficulty in the use of albumin-I'38 in the past has been in the preparation of undenatured material (1, 12, 26) , but the albumin-I' used in the present studies has given values almost identical to those obtained with the best preparations reported elsewhere in rabbits (27) and man (1, 2) . Furthermore, since all studies in the present report employed the same dose of albumin-I' for control and experimental periods, the observed changes cannot be attributed to variations in the preparations.
SUMMARY AND CONCLUSIONS
1) The distribution and metabolism of albumin employing species specific albumin-Il8l were studied in eight female rabbits and five male patients before and during the administration of adrenocortical hormones.
2) Under the influence of cortisone, albumin degradation increased by 58 per cent in the animals and augmented albumin synthesis compensated for 91 per cent of this increased albumin destruction. In the human experiments, albumin degradation increased 27 
